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(54) TOUCH PANEL AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resistance contact type or 
electrostatic capacity type touch panel allowing reducing reflection and 
diffraction of light at an interface of an air layer with a transparent 
electrode and having a high light transmittance. 
SOLUTION: In this touch panel 10, plural protruding parts 21, 22 
respectively having predetermined shapes are formed on inner surfaces of a 
lower side substrate 1 1 and an upper side substrate 1 2 with a pitch smaller 
than the wavelength of visible light and approximately periodically in at least 
two directions, and a lower side transparent electrode 1 5 and an upper side 
transparent electrode 1 6 are formed along inner surface shapes of the 
substrates 1 1 , 1 2. It is preferable that a sectional area of each part 21 (22) 
in the horizontal direction for an outer surface of the substrate 11 
(substrate 12) continuously reduces from bottom part 21 A (22A) side to 
head part 21 B (22B) side of each part 21 (22). 
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* NOTICES * 



JPO and 1NPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Respectively a predetermined interval among a transparent electrode of a couple with a predetermined pattern, and a 
transparent electrode of said couple to an internal surface of a substrate of a couple by which the placed opposite was opened 
and carried out, and a substrate of said couple at least one surface, A touch panel currently forming by two or more heights 
formed in an abbreviated period in a pitch smaller than wavelength of a light range. 

[Claim 2]The touch panel according to claim 1, wherein an air layer is formed between transparent electrodes of said couple. 
[Claim 3]The touch panel according to claim 1 becoming thin applying said heights to a head from the bottom of said heights. 
[Claim 4]The touch panel according to claim 3 becoming thin continuously applying said heights to a head from the bottom of 
said heights. 

[Claim 5]The touch panel according to claim 3 becoming thin gradually applying said heights to a head from the bottom of said 
heights. 

[Claim 6]said heights — truncated-pyramidical or a gimlet — the touch panel according to claim 3 being **. 

[Claim 7]The touch panel according to claim 1, wherein said two or more heights are arranged in an abbreviated period for two 

way types at least. 

[Claim 8]The touch panel according to claim 1, wherein pitches of two or more of said heights are 10 nm - 200 nm. 
[Claim 9]The touch panel according to claim 1, wherein said two or more heights are formed in the surface of a transparent 
electrode of said couple. 

[Claim 10]The touch panel according to claim 9, wherein two or more heights formed in the surface of a transparent electrode of 
said couple are formed by the same pattern. 

[Claim 1 1]The touch panel according to claim 9, wherein two or more heights formed in the surface of a transparent electrode of 
said couple are formed by a mutually different pattern. 

[Claim 12]The touch panel according to claim 1, wherein said heights form said substrate face in convex and said transparent 
electrode is formed along with convex shape of said substrate. 

[Claim 1 3]The touch panel according to claim 1 which said heights form said transparent electrode in convex, and is 
characterized by things. 

[Claim 14]The touch panel according to claim 1 forming a spacer holding an interval between transparent electrodes of said 
couple between transparent electrodes of said couple. 

[Claim 15]The touch panel according to claim 1 being a touch panel of an analog form or a resistance contact method of a digital 

system, or a touch panel of a capacitive sensing method. 

[Claim 1 6]Electronic equipment which has a touch panel, comprising: 

Said touch panel is a substratum substrate. 

A predetermined interval is opened in said substratum substrate, a placed opposite is carried out to it. and it is a flexible input- 
side board. 

The ground side transparent electrode with a pattern predetermined to an internal surface of said substratum substrate. 

To said ground side transparent electrode, a predetermined interval is opened in an internal surface of said input-side board, a 

placed opposite is carried out to it, and it is a predetermined pattern. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the electronic equipment using the touch panel and it which enabled the input 

with a finger, a pen, etc. 

[0002] 

[Description of the Prior Art]It prepares for electronic equipment, such as a small portable information processor, as a coordinate 
sensing device, and the touch panel which enabled the input with a finger, a pen, etc. is developed. The coordinate sensing device 
is simple for structure, and the resistance contact method and the capacitive sensing method are known as a position detection 
method of the touch panel which can attain slimming down of a panel. As a resistance contact method, the resistance contact 
method of an analog form and the resistance contact method of a digital system are learned, the former is a method in which 
analog inputs, such as a character input, are possible, and the latter is a method in which only the one of the switch of a part to 
which a finger, a pen, etc. were contacted and OFF are possible. 

[0003]As a position detection method, the touch panel which adopted the resistance contact method of an analog form, the 
resistance contact method of a digital system, and the capacitive sensing method, All of basic structure are the same and make 
basic structure structure where opened the substrate of the couple possessing the transparent electrode of predetermined 
shape in the internal surface, and the placed opposite of the prescribed interval was carried out to it 

[0004]Hereafter, based on drawing 11 , the structure of the conventional touch panel is briefly explained by making the touch 
panel using the resistance contact method of the analog form into an example. Drawing 1 1 is an exploded perspective view 
showing the structure of the conventional touch panel 1 00 where the resistance contact method of the analog form was used. 
[0005]In [ as shown in drawing 1 1 ] the touch panel 100, Via an air layer (graphic display abbreviation), the lower substrate 101 
and the upper side board 102 open a prescribed interval, a placed opposite is carried out, and the bottom transparent electrode 
105 and the upper part transparent electrode 106 which consist of an indium stannic acid ghost etc. all over almost respectively 
are formed in the internal surface of the lower substrate 101 and the upper side board 102. In the touch panel 100 using a 
resistance contact method. When the upper side board 102 comprises a substrate which has the flexibility of a plastic film etc. 
and presses the upper side board 102 with a finger, a pen, etc.. It has structure which can perform a detecting position by 
changing the upper side board 102 of the pressed part, and contacting the bottom transparent electrode 105 and the upper part 
transparent electrode 1 06. 
[0006] 

[Problem(s) to be Solved by the Invention]The resistance contact method of the conventional analog form, the resistance 
contact method of a digital system, When the visual recognition side of displays, such as a liquid crystal panel, is equipped with 
the touch panel using a capacitive sensing method, after the outdoor daylight which entered from the input person side enters 
into the upper side board of a touch panel, an upper part transparent electrode, an air layer, a bottom transparent electrode, and 
a lower substrate are penetrated one by one, and it enters into a display. The light emitted from the display is similarly emitted to 
the input person side through a reverse course. 

[0007]However, the refractive index of a transparent electrode is as large as about 1.97 to the refractive index of an air layer 
being 1. Therefore, it originates in the difference of the refractive index of an air layer and a transparent electrode, and the light 
which enters into a transparent electrode from an air layer, or the light which enters into an air layer from a transparent 
electrode reflects on the surface of a transparent electrode (interface of an air layer and a transparent electrode). There is a 
possibility that the light transmittance of a touch panel may fall and the visibility of a display of a display may fall by this. 
[0008]Then, making the solution layer which has a refractive index near the refractive index of a transparent electrode pinch is 
proposed instead of making an air layer pinch between the substrates of a couple, in order to solve this problem. However, when 
it is generated by air bubbles in [ of that which can prevent reflection of the light in the transparent electrode surface when 
making a solution layer pinch between the substrates of a couple ] a solution layer and a display is equipped with a touch panel, 
there is a possibility that the problem that the visibility of a display falls may occur. 
[0009]Then, this invention is made in view of such a situation, and is a thing. 

It is being able to reduce reflection of the light in an interface with the purpose, and providing the touch panel of a resistance 
contact method or a capacitive sensing method with high light transmittance. 

[0010] 

[Means for Solving the Problem]A substrate of a couple by which a touch panel of this invention opened a predetermined 
interval, and the placed opposite was carried out, inside of a transparent electrode of a couple with a pattern each predetermined 
to an internal surface of a substrate of said couple, and a transparent electrode of said couple — a pitch in which at least one 
surface is smaller than wavelength of a light range — abbreviated — it is formed by two or more heights formed periodically 
[001 1]When unevenness is formed in an abbreviated period on the surface of a transparent electrode, reflect and diffract light 
which enters into a transparent electrode from an air layer, but Light reflected and diffracted by an interface of an air layer and 
a transparent electrode can be reduced, and light penetrated in a transparent electrode can be made to increase by providing 
unevenness in an abbreviated period in a pitch smaller than wavelength of visible light Thus, according to this invention, 
reflection and diffraction of light in an interface of an air layer and a transparent electrode can be reduced. 
[0012]As for said heights, it is desirable to apply to a head from the bottom of said heights, and to become thin. 
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[0013]Thus, since an effectual refractive index can be prevented from changing rapidly between an air layer and an outside 
surface of a substrate from specifying shape of each heights, reflection and diffraction by an interface with an air layer and a 
transparent electrode can be reduced more. 

[0014]And said heights have what is missing from a head from the bottom of said heights, and becomes thin continuously, and a 
desirable thing which is missing from a head from the bottom of said heights, and becomes thin gradually, as concrete shape — 
truncated-pyramidical or a gimlet — it is good in it being **. 

[0015]As for said two or more heights, it is desirable to be arranged in an abbreviated period for two way types at least. 
[0016]When heights are formed only in one way in an abbreviation period, Since it is hard to receive influence by periodical 
structure of heights about polarization which intersects perpendicularly to a direction which has periodical structure, about the 
polarization, reflection or diffraction by an interface with an air layer and a transparent electrode cannot be reduced, but it is 
cancelable in arranging in an abbreviated period for two way types at least. 
[001 7]As for a pitch of two or more of said heights, it is desirable that they are 1 0 nm - 200 nm. 

[0018]As for said two or more heights, it is desirable to be formed in the surface of a transparent electrode of said couple. 
[001 9]In that case, two or more heights formed in the surface of a transparent electrode of a couple may be formed by the same 
pattern, and two or more heights formed in the surface of a transparent electrode of a couple may be formed by a mutually 
different pattern. 

[0020]Said heights form said substrate face in convex, and said transparent electrode may be formed along with convex shape of 
said substrate. Or said transparent electrode may be formed in convex and may be constituted. 

[0021]It is desirable to form a spacer holding an interval between transparent electrodes of said couple between transparent 
electrodes of said couple. 

[0022]And this touch panel may be a touch panel of an analog form or a resistance contact method of a digital system, or a 
touch panel of a capacitive sensing method. 

[0023]Electronic equipment of this invention is a touch panel electronic equipment which it has, and said touch panel. Open, and 
the placed opposite of the predetermined interval is carried out to a substratum substrate and said substratum substrate, and A 
flexible input-side board, The ground side transparent electrode with a pattern predetermined to an internal surface of said 
substratum substrate, To said ground side transparent electrode, open a predetermined interval in an internal surface of said 
input-side board, a placed opposite is carried out to it, and it has said input-side transparent electrode with a predetermined 
pattern. At least one surface is formed by two or more heights formed in an abbreviated period in a pitch smaller than 
wavelength of a light range among said ground side transparent electrode and said input-side transparent electrode. 
[0024]Also in a touch panel of this electronic equipment, reflection and diffraction of light in an interface of an air layer and a 
transparent electrode can be reduced. 
[0025] 

[Embodiment of the Invention]Next, the embodiment concerning this invention is described in detail. 

[0026][A 1st embodiment] Based on drawing 1 - drawing 4 . the structure of the touch panel using the resistance contact method 
of the analog form of a 1 st embodiment concerning this invention is explained. 

[0027]The exploded perspective view in which drawing 1 shows the entire structure of the touch panel of this embodiment, the 
top view in which drawing 2 shows the entire structure of the touch panel of this embodiment, the partial decomposition 
perspective view to which drawing 3 expanded the touch panel of this embodiment, and drawing 4 are the fragmentary sectional 
views which expanded the touch panel of this embodiment. 

[0028]Pjaw[ng_2_,shifts horizontally the lower substrate and upper side board of a touch panel of this embodiment, A top view 
when it sees from the upper side board side, the perspective view which drawing 3 takes out only the lower substrate and upper 
side board which the touch panel of this embodiment mentions later, and is shown, and drawing 4 are sectional views when the 
touch panel of this embodiment is cut along the A-A' line of drawing 3 . In order to make each class and each member into the 
size of the grade which can be recognized on a drawing, contraction scales are made to have differed for each class or every 
member in each figure. 

[0029]In [ as shown in drawing 1 and drawing 2 ] the touch panel 1 0 of this embodiment, While having the translucency of the 
lower substrate 1 1 which consists of translucency boards, such as glass and a transparent plastic film, a transparent plastic film, 
etc., the upper side board 12 which consists of a substrate which has flexibility opens a prescribed interval, and the placed 
opposite is carried out. And corresponding to the range which inputs with a finger, a pen, etc. at least, the bottom transparent 
electrode 15 and the upper part transparent electrode 16 which consist of an indium stannic acid ghost etc. all over almost are 
respectively formed in the internal surface of the lower substrate 11 and the upper side board 12. 

[0030]As shown in drawing 2 , the graphic display upper bed and graphic display lower end of the bottom transparent electrode 1 5 
are connected to the wiring 31 and 32, respectively, and the graphic display left end and graphic display right end of the upper 
part transparent electrode 1 6 are connected to the wiring 33 and 34, respectively. In this embodiment, the upper side board 1 2 
side of the touch panel 10 carries out the display side in which the input person and lower substrate 1 1 side is provided with the 
touch panel 10. 

[0031]If the internal surface of the lower substrate 11 and the upper side board 12 is expanded, as shown in drawing 3 and 
drawing 4 , much detailed heights 21 and 22 are formed respectively, and the bottom transparent electrode 1 5 and the upper part 
transparent electrode 16 are formed along with the shape of the internal surface of the lower substrate 11 and the upper side 
board 12 where the heights 21 and 22 were formed. Since it is very detailed as compared with the size and substrate interval of 
the lower substrate 1 1 and the upper side board 12, the heights 21 and 22 are omitting the graphic display in drawing 1 and 
drawing 2 . 

[0032]Although a member which is different in the lower substrate 1 1 and the upper side board 1 2 may constitute the heights 21 
and 22, in order to simplify the formation process of the heights 21 and 22, as shown in drawing 3 and drawing 4, it is desirable to 
the lower substrate 1 1, the upper side board 12, and really form the heights 21 and 22. It is in the state which heated the flat 
plastic film, for example as a method of the lower substrate 1 1 , the upper side board 1 2, and really forming the heights 21 and 22, 
and was softened, and the method of forming by pushing against one field the mold with which the pattern of the heights 21 and 
22 was formed can be mentioned. The shape of the heights 21 and 22 and the details of a pattern are mentioned later. 
[0033]As the substrate interval (interval of the bottom transparent electrode 15 and the upper part transparent electrode 16) of 
the lower substrate 1 1 and the upper side board 12 in which the bottom transparent electrode 15 and the upper part transparent 
electrode 16 were formed is about several micrometers and it is shown in drawing 4 , The air layer 13 is pinched between the 
lower substrate 1 1 and the upper side board 12 (between the bottom transparent electrode 15 and the upper part transparent 
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electrode 1 6). In the state where an input with a finger, a pen, etc. is not performed, between the bottom transparent electrode 
1 5 and the upper part transparent electrode 1 6, the spherical spacer 1 4 of a large number which make an outer diameter the 
substrate interval (about several micrometers) of the lower substrate 1 1 and the upper side board 1 2 is arranged so that the 
bottom transparent electrode 1 5 and the upper part transparent electrode 1 6 may not contact 

[0034]In the touch panel 10 using a resistance contact method. By pressing the upper side board 12 which has flexibility with a 
finger, a pen, etc. from the outside-surface side, it has structure which can perform a detecting position by changing the upper 
side board 12 of the pressed part, and contacting the bottom transparent electrode 15 and the upper part transparent electrode 
16. 

[0035]Based on drawing^, the principle of the detecting position of the touch panel 10 of this embodiment is explained briefly. 
[0036]In detecting the position of a graphic display transverse direction, it sets up by impressing predetermined voltage to the 
wiring 33 and 34 of the upper side board 12, where the whole surface of the bottom transparent electrode 15 is made 
equipotential so that the upper part transparent electrode 1 6 may have an electric potential gradient of a graphic display 
transverse direction. And since the voltage detected changes with parts in which the bottom transparent electrode 1 5 and the 
upper part transparent electrode 16 were contacted using a finger, a pen, etc., a lateral position is detectable. 
[0037]It is the same as that of the case where the position of a graphic display transverse direction is detected on the other 
hand when detecting the position of a graphic display lengthwise direction, and is in the state which made equipotential the whole 
surface of the upper part transparent electrode 1 6, By impressing predetermined voltage to the wiring 31 and 32 of the lower 
substrate 1 1 , it sets up so that the bottom transparent electrode 1 5 may have an electric potential gradient of a graphic display 
lengthwise direction. And since the voltage detected changes with parts in which the bottom transparent electrode 15 and the 
upper part transparent electrode 16 were contacted using a finger, a pen, etc., the position of a lengthwise direction is 
detectable. 

[0038]By detecting the position of a transverse direction and a lengthwise direction as mentioned above, the position 
(coordinates) of the part in which the bottom transparent electrode 15 and the upper part transparent electrode 16 were 
contacted using a finger, a pen, etc. is detectable. 

[0039]Here, the shape and the pattern of the heights 21 and 22 which were formed in the internal surface of the lower substrate 
11 and the upper side board 12 are explained. 

[0040]As shown in drawing 3 and drawing 4, each heights 21 and 22 are formed in truncated four-sided pyramidical, and if the 
head of 21 A, 22A, and the heights 21 and 22 is set to 21 B and 22B, respectively, the pars basilaris ossis occipitalis of the heights 
21 and 22, The horizontal cross-section area is set up to the outside surface of the lower substrate 11 (upper side board 12) of 
each heights 21 (22) from the pars-basilaris-ossis-occipitalis 21 A (22A) side of each heights 21 (22) become small continuously 
towards the head 21 B (22B) side. 

[0041]The pars basilaris ossis occipitalis 21 A of the heights 21 is an end by the side of a display (under a graphic display), and 
the head 21 B of the heights 21 is an end by the side of an input person (on a graphic display). On the other hand, the pars 
basilaris ossis occipitalis 22A of the heights 22 is an end by the side of an input person (on a graphic display), and the head 22B 
of the heights 22 is an end by the side of a display (under a graphic display). 

[0042]As shown in drawing 3 , in the internal surface of the lower substrate 1 1 and the upper side board 12, the heights 21 and 22 
are arranged in an abbreviated period towards the three way of for two way types and the graphic display oblique direction where 
a graphic display transverse direction and a graphic display lengthwise direction intersect perpendicularly, and are arranged by 
approximately matrix form as a whole. 

[0043]The pitch P1 of the graphic display transverse direction of the heights 21 and 22, the pitch P2 of a graphic display 
lengthwise direction, and the pitch P3 of the graphic display oblique direction are set up smaller than the wavelength of visible 
light. It is desirable more preferably to make the pitches P1-P3 of the heights 21 and 22 into about [ of the minimum wavelength 
(about 450 nm) of visible light / 1/5 or less ]. Although the pitches P1-P3 of the heights 21 and 22 are so good that they are 
small, since the formation process of the heights 21 and 22 is complicated when referred to as less than 10 nm, it is desirable for 
the pitches P1-P3 of the heights 21 and 22 to be 10 nm - about 200 nm. Although the drawing top was exaggerated and being 
indicated, the pitches P1-P3 of the heights 21 and 22 are nm order and a very detailed thing to the distance between the bottom 
transparent electrode 1 5 and the upper part transparent electrode 1 6 being mum order. 

[0044]According to this embodiment, the composition which forms the bottom transparent electrode 15 and the upper part 
transparent electrode 16 along with the shape of the internal surface possessing the detailed heights 21 and 22 of a large number 
arranged in an abbreviated period of the lower substrate 1 1 and the upper side board 1 2 in the pitches P1 -P3 smaller than the 
wavelength of visible light in this way is adopted. And it has composition which provides unevenness of the predetermined shape 
arranged by the internal surface of the bottom transparent electrode 1 5 and the upper part transparent electrode 1 6 in an 
abbreviated period in the pitches P1-P3 smaller than the wavelength of visible light by adopting such composition. 
[0045]When unevenness is formed in the internal surface of the bottom transparent electrode 1 5 (upper part transparent 
electrode 1 6) in an abbreviated period, reflect and diffract the light which enters into the bottom transparent electrode 1 5 (upper 
part transparent electrode 16) from the air layer 13, but The light reflected and diffracted by the interface of the air layer 13 and 
the bottom transparent electrode 1 5 (upper part transparent electrode 1 6) can be reduced, and the light penetrated in the 
bottom transparent electrode 1 5 (upper part transparent electrode 1 6) can be made to increase by providing unevenness in an 
abbreviated period in the pitches P1-P3 smaller than the wavelength of visible light. 

[0046]Therefore, since the reflection and diffraction of light in the interface of the air layer 13 and the bottom transparent 
electrode 1 5 (upper part transparent electrode 1 6) can be reduced according to this embodiment, the touch panel 1 0 using the 
resistance contact method of the analog form with high light transmittance can be provided. 

[0047]In this embodiment, since it had composition which forms the heights 21 and 22 about the both sides of the lower 
substrate 1 1 and the upper side board 1 2, it can enter from the input person side and the both sides of the light reflected on the 
bottom transparent electrode 1 5 surface and the light which is emitted from the display side and reflected on the upper part 
transparent electrode 1 6 surface can be reduced. 

[0048]This invention is not limited when forming the heights 21 and 22 about the both sides of the lower substrate 1 1 and the 
upper side board 12, and what is necessary is just to consider it as the composition which provides heights in the internal 
surface of at least one substrate among the lower substrate 1 1 and the upper side board 12. By adopting such composition, it 
can enter from the input person side and at least one side can be reduced among the light reflected on the bottom transparent 
electrode surface, and the light which is emitted from a display and reflected on the upper part transparent electrode surface. 
[0049]When the heights 21 and 22 are formed only in one way in an abbreviation period, Since periodical structure of the heights 
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21 and 22 cannot be recognized about the polarization which intersects perpendicularly to the direction which has periodical 
structure, Although the reflection or diffraction by an interface with the air layer 13 and the bottom transparent electrode 15 
(upper part transparent electrode 16) cannot be reduced, in this embodiment. Since the composition made to arrange in an 
abbreviated period towards the three way containing those for two way types which intersect the heights 21 and 22 
perpendicularly was adopted, the reflection and diffraction by an interface with the air layer 1 3 and the bottom transparent 
electrode 1 5 (upper part transparent electrode 1 6) can be reduced about all the visible light. 

[0050]In this embodiment, the horizontal cross-section area was set up to the outside surface of the lower substrate 1 1 (upper 
side board 12) of each heights 21 (22) turn to the head 21B (22B) side from the pars-basilaris-ossis-occipitalis 21A (22A) side of 
each heights 21 (22), and become small continuously. Thus, since an effectual refractive index can be changed gently-sloping 
from specifying the shape of each heights 21 (22) between the air layer 1 3 and the outside surface of the lower substrate 1 1 
(upper side board 12), The reflection and diffraction by an interface with the air layer 13 and the bottom transparent electrode 15 
(upper part transparent electrode 1 6) can be reduced more. 

[0051]This is briefly explained based on drawing 5 . Since it is small to such an extent that it can be disregarded, if it compares 
the difference of the refractive index of a substrate and a transparent electrode with the difference of the refractive index of air, 
a substrate or air, and a transparent electrode, a substrate and a transparent electrode are explained as one. What made the 
substrate and the transparent electrode one is written as a substrate/transparent electrode. Heights pillar-shaped on the 
surface are the sectional views of the substrate/transparent electrode formed periodically, and dj^wjngjjjs a figure showing the 
state where the air layer is formed in the heights side of a substrate/transparent electrode. 

[0052]As shown in drawing 5 , when the refractive index of an air layer is 1 and the refractive index of a substrate/transparent 
electrode is set to n, the effectual refractive index of a graphic display transverse direction. In the field in which only the air layer 
above heights exists, in the field in which only the substrate/transparent electrode below 1 and heights exist, since it is in the 
state in which heights and an air layer were intermingled, in the field in which heights were formed to being n, it becomes the 
larger value m smaller than n than 1. Namely, when a flat substrate/transparent electrode, and air layer have touched, in the 
interface of an air layer, and a substrate/transparent electrode, a refractive index changes from 1 to n rapidly, but. By providing 
pillar-shaped heights in the surface of a substrate/transparent electrode, between an air layer and the outside surface of a 
substrate/transparent electrode. It can change so that an effectual refractive index may become large gradually from 1 to n, and 
change of an effectual refractive index can be eased, and the reflection and diffraction by an interface with an air layer, and a 
substrate/transparent electrode can be reduced. 

[0053]Since the ratio of the area of a substrate/transparent electrode and the area of an air layer in a section when it cuts 
horizontally to the outside surface of a substrate by making shape of heights truncated-pyramidical like this embodiment can be 
changed continuously, Change of the effectual refractive index between an air layer and the outside surface of a substrate can 
be made gently-sloping, and the reflection and diffraction by an interface with an air layer, and a substrate/transparent electrode 
can be reduced more. 

[0054]Although this embodiment explained the case where approximately matrix form was made to arrange the heights 21 (22) in 
the internal surface of the lower substrate 1 1 (upper side board 12), This invention is not limited to this, and in the internal 
surface of the lower substrate 1 1 (upper side board 12), as long as it has composition which turns for two way types at least, and 
forms two or more heights in a pitch smaller than the wavelength of visible light in an abbreviated period, it may provide heights 
by what kind of pattern. 

[0055]A pattern as shown in drawing 6 as a pattern of the heights except this embodiment having explained can be mentioned. 
Dnmngjijs the top view which looked at the lower substrate 1 1 (upper side board 1 2) from the heights 21 (22) side, and the 
heights 21 (22) are illustrating only the pars basilaris ossis occipitalis. Also in this case, the heights 21 (22) are arranged in an 
abbreviated period in the graphic display lengthwise direction, the graphic display transverse direction, and the graphic display 
oblique direction. 

[0056]In this embodiment, although the heights 21 and the heights 22 were formed by the same pattern, this invention is not 
limited to this and may be formed by a pattern which is different in the heights 21 and the heights 22. 

[0057]In this embodiment, although only the case where the shape of the heights 21 (22) was truncated four-sided pyramidical 
was explained, this invention is not limited to this. Namely, as it explained in detail based on drawing 5 , between the air layer 13 
and the outside surface of the lower substrate 1 1 (upper side board 1 2), Since what is necessary is just to be able to prevent an 
effectual refractive index from forming the air layer 13 and the layer in which the heights 21 (22) are intermingled, and changing 
rapidly between the air layer 13 and the outside surface of the lower substrate 11 (upper side board 12), what kind of shape may 
the shape of the heights 21 (22) be? 

[0058]However, it is desirable to set up the horizontal cross-section area to the outside surface of the lower substrate 1 1 (upper 
side board 1 2) of the heights 21 (22) from the pars-basilaris-ossis-occipitalis 21 A (22A) side of the heights 21 (22) become small 
gradually or continuously towards the head 21 B (22B) side. If it has such composition, an effectual refractive index can be 
prevented more from changing rapidly between the air layer 13 and the outside surface of the lower substrate 11 (upper side 
board 12), and reflection and diffraction in the surface of the bottom transparent electrode 15 (upper part transparent electrode 
1 6) of light can be reduced more. 

[0059]By setting up like this embodiment especially from the pars-basilaris-ossis-occipitalis 21 A (22A) side of the heights 21 
(22) become small continuously towards the head 21 B (22B) side, Between the air layer 13 and the outside surface of the lower 
substrate 1 1 (upper side board 1 2), an effectual refractive index can be changed gently-sloping, and reflection and diffraction in 
the surface of the bottom transparent electrode 1 5 (upper part transparent electrode 1 6) of light can be reduced more to it. 
[0060]Hereafter, based on drawing 7 (a) - (h), the example of others of the shape of the heights 21 except this embodiment 
having explained (22) is explained. 

[0061]The shape of the heights 21 (22) may have the shape of a various truncated pyramid, such as the shape of a triangular 
pyramid stand which are shown in d rawing 7 ( a). The shape of the heights 21 (22) may be truncated cone form, as shown in 
drawing 7 (b). The field by the side of the head of the heights 21 (22) may have more than one, as shown in drawing 7 (c). The 
shape of the heights 21 (22) may be the shape of a pyramid and conical shape, such as the shape of a pyramid, and triangular 
pyramid shape, as shown in drawing 7 (d), (e), and (f). 

[0062] Drawing 7 (a) Although - (f) is an example of shape at the time of setting up so that the cross-section area of the heights 
21 (22) may become small continuously towards the pars-basilaris-ossis-occipitalis side to the head side, The shape of the 
heights 21 (22) is good also as composition which two or more piles and a cross-section area turn to the head 21B (22B) side a 
square pole or a pillar etc. from which an area of base differs from the pars-basilaris-ossis-occipitalis 21 A (22A) side of the 
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heights 21 (22), and becomes small gradually, as shown in drawing 7 (g) and (h). 

[0063][A 2nd embodiment] Next, the structure of the touch panel using the resistance contact method of the analog form of a 
2nd embodiment concerning this invention is explained. 

[0064]The basic structure of the touch panel of this embodiment is the same as that of a 1st embodiment, and in a 1st 
embodiment. The composition which forms a transparent electrode over the internal surface of the substrate which formed the 
heights of the predetermined pattern in the internal surface of a substrate, and formed heights to having adopted in this 
embodiment. Only the points considered as the composition which forms the transparent electrode possessing the heights of the 
predetermined pattern formed in the internal surface of a flat substrate in an abbreviated period in the pitch smaller than the 
wavelength of visible light differ. Therefore, since the entire structure of the touch panel of this embodiment is the same as that 
of what was shown in drawing 1 and drawing 2 by a 1 st embodiment, a graphic display is omitted. 

[0065]The structure of the touch panel of this embodiment is explained based on drawing 8 and drawing 9. Drawing 8 and drawing 
9_are the figures corresponding to drawing 3 of a 1st embodiment, and drawing 4 , respectively, and the partial decomposition 
perspective view to which drawing 8 expanded the touch panel of this embodiment, and drawing 9 a re the fragmentary sectional 
views which expanded the touch panel of this embodiment. The perspective view and drawing 9 which drawing 8 t akes out only 
the substrate and transparent electrode of a touch panel of this embodiment, and are shown are a sectional view when the touch 
panel of this embodiment is cut along the B-B' line of drawing 8. In draw ing 8 and drawing 9, the same reference mark is attached 
about the same component as a 1st embodiment and explanation is omitted. In order to make each class and each member into 
the size of the grade which can be recognized on a drawing, contraction scales are made to have differed for each class or every 
member in each figure. 

[0066]As shown in drawing 8 and drawing 9 , in the touch panel 50 of this embodiment, the flat lower substrate 51 and the upper 
side board 52 open a prescribed interval, and the placed opposite is carried out And corresponding to the range which inputs 
with a finger, a pen, etc. at least, the bottom transparent electrode 55 and the upper part transparent electrode 56 which 
possess two or more heights 61 and 62 of a predetermined pattern almost on the whole surface, respectively are formed in the 
internal surface of the lower substrate 51 and the upper side board 52. 

[0067]Since the construction material of the lower substrate 51, the upper side board 52, the bottom transparent electrode 55, 
and the upper part transparent electrode 56 is the same as that of a 1 st embodiment, explanation is omitted. Also in this 
embodiment, the upper side board 52 side of the touch panel 50 makes it be the same as that of a 1st embodiment the display 
side in which the input person and lower substrate 51 side is provided with the touch panel 50. 

[0068]The heights 61 and 62 formed in the internal surface of the bottom transparent electrode 55 and the upper part 
transparent electrode 56 have the same shape and pattern as the heights formed in the internal surface of a substrate in a 1st 
embodiment. 

[0069]Namely, as shown in drawjngJJ, each heights 61 and 62, Like the heights of a 1st embodiment, are formed in truncated 
four-sided pyramidical, and if the head of 61A, 62A, and the heights 61 and 62 is set to 61B and 62B, respectively, the pars 
basilaris ossis occipitalis of the heights 61 and 62, The horizontal cross-section area is set up to the surface of the lower 
substrate 51 (upper side board 52) of each heights 61 (62) from the pars-basilaris-ossis-occipitalis 61A (62A) side of each 
heights 61 (62) become small continuously towards the head 61 B (62B) side. 

[0070]The pars basilaris ossis occipitalis 61 A of the heights 61 is an end by the side of a display (under a graphic display), and 
the head 61 B of the heights 61 is an end by the side of an input person (on a graphic display). On the other hand, the pars 
basilaris ossis occipitalis 62A of the heights 62 is an end by the side of an input person (on a graphic display), and the head 62B 
of the heights 62 is an end by the side of a display (under a graphic display). 

[0071]ln [ as shown in drawjngJS J the internal surface of the bottom transparent electrode 55 and the upper part transparent 
electrode 56, The heights 61 and 62 are arranged in an abbreviated period like the heights of a 1 st embodiment towards the three 
way of for two way types and the graphic display oblique direction where a graphic display transverse direction and a graphic 
display lengthwise direction intersect perpendicularly, and are arranged by approximately matrix form as a whole. 
[0072]The pitch P4 of the graphic display transverse direction of the heights 61 and 62, the pitch P5 of a graphic display 
lengthwise direction, and the pitch P6 of the graphic display oblique direction are set up like the heights of a 1st embodiment 
smaller than the wavelength of visible light It is desirable more preferably to make the pitches P4-P6 of the heights 61 and 62 
into about [ of the minimum wavelength (about 450 nm) of visible light / 1 /5 or less ]. Although the pitches P4-P6 of the heights 
61 and 62 are so good that they are small, since the formation process of the heights 61 and 62 is complicated when referred to 
as less than 10 nm, it is desirable for the pitches P4-P6 of the heights 61 and 62 to be 10 nm - about 200 nm. Although the 
drawing top was exaggerated and being indicated, the pitches P4-P6 of the heights 61 and 62 are nm order and a very detailed 
thing to the distance between the bottom transparent electrode 55 and the upper part transparent electrode 56 being mum 
order. 

[0073]At this embodiment, the internal surface of the flat lower substrate 51 and the upper side board 52 was used in this way 
with the composition which forms the bottom transparent electrode 55 possessing the detailed heights 61 and 62 of a large 
number arranged in an abbreviated period, and the upper part transparent electrode 56 in the pitches P4-P6 smaller than the 
wavelength of visible light 

[0074]Since unevenness of the predetermined shape arranged by the internal surface of the bottom transparent electrode 55 and 
the upper part transparent electrode 56 in an abbreviated period also by adopting such composition in the pitches P4-P6 smaller 
than the wavelength of visible light can be provided, The light reflected and diffracted by the interface of the air layer 13 and the 
bottom transparent electrode 55 (upper part transparent electrode 56) can be reduced, and the touch panel 50 using the 
resistance contact method of the analog form with high light transmittance can be provided. 

[0075]Since it had composition which forms the heights 61 and 62 about the both sides of the bottom transparent electrode 55 
and the upper part transparent electrode 56 in this embodiment, It can enter from the input person side and the both sides of the 
light reflected on the bottom transparent electrode 55 surface and the light which is emitted from the display side and reflected 
on the upper part transparent electrode 56 surface can be reduced. 

[0076]When the heights 61 and 62 are formed only in one way in an abbreviation period, Since periodical structure of the heights 
61 and 62 cannot be recognized about the polarization which intersects perpendicularly to the direction which has periodical 
structure, Although the reflection or diffraction by an interface with the air layer 13 and the bottom transparent electrode 55 
(upper part transparent electrode 56) cannot be reduced, in this embodiment. Since the composition made to arrange in an 
abbreviated period towards the three way containing those for two way types which intersect the heights 61 and 62 
perpendicularly was adopted, the reflection and diffraction by an interface with the air layer 1 3 and the bottom transparent 



http://www4jpd|jnpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww 2009/03/12 



electrode 55 (upper part transparent electrode 56) can be reduced about all the visible light. 

[0077]In this embodiment, the horizontal cross-section area was set up to the surface of the lower substrate 51 (upper side 
board 52) of each heights 61 (62) turn to the head 61B (62B) side from the pars-basilaris-ossis-occipitalis 61A (62A) side of 
each heights 61 (62), and become small continuously. Thus, since an effectual refractive index can be changed gently-sloping 
from specifying the shape of each heights 61 (62) between the air layer 13 and the outside surface of the lower substrate 51 
(upper side board 52), The reflection and diffraction by an interface with the air layer 13 and the bottom transparent electrode 55 
(upper part transparent electrode 56) can be reduced more. 

[0078]The shape or the pattern of the heights 61 and 62 are not limited to what was explained by this embodiment, and various 
shape and patterns can constitute them like the heights of a 1st embodiment. 

[0079][A 3rd embodiment] Next, the structure of the touch panel using the resistance contact method of the digital system of a 
3rd embodiment concerning this invention is explained. 

[0080]Based on drawing 1 0 , the entire structure of the touch panel of this embodiment and the principle of a detecting position 
are explained briefly. Drawing 1 0 is a top view showing the entire structure of the touch panel of this embodiment, is a top view 
when a lower substrate and an upper side board are shifted horizontally and it sees from the upper side board side, and is a 
figure corresponding to drawing 2 of a 1 st embodiment. 

[0081]Since the basic structure of the touch panel 70 using the resistance contact method of the digital system of this 
embodiment is the same as that of the touch panel which used the resistance contact method of the analog type of a 1st and 
2nd embodiment, explanation is omitted and explains only a point of difference briefly. In the touch panel using the resistance 
contact method of the analog form. By the touch panel 70 using the digital system of this embodiment, to the bottom transparent 
electrode and the upper part transparent electrode having been formed all over almost [ of the internal surface of a lower 
substrate and an upper side board ]. The bottom transparent electrode 75 and the upper part transparent electrode 76 are 
respectively formed in stripe shape at the internal surface of the lower substrate 71 and the upper side board 72, and the bottom 
transparent electrode 75 and the upper part transparent electrode 76 are formed in the direction which crosses mutually. 
[0082]Each bottom transparent electrode 75 and each upper part transparent electrode 76 are connected to the wiring 81 and 
82, respectively, and potential is set up every bottom transparent electrode 75 and upper part transparent electrode 76. 
[0083]In the touch panel 70 of this embodiment, like a 1st and 2nd embodiment, since a resistance contact method is used, By 
the substrate which has flexibility constituting the upper side board 72, and pressing the upper side board 72 with a finger, a pen, 
etc. from the outside-surface side, It has structure which can perform a detecting position by changing the upper side board 72 
of the pressed part, and contacting the bottom transparent electrode 75 and the upper part transparent electrode 76. 
[0084]Hereafter, the principle of the detecting position of the touch panel 70 of this embodiment is explained briefly. 
[0085]In detecting the position of a graphic display transverse direction, it sets up by impressing predetermined voltage to each 
wiring 82 of the upper side board 72, where the bottom transparent electrode 75 is altogether made equipotential have the 
potential from which each upper part transparent electrode 76 differs. And since the voltage detected changes with parts in 
which the bottom transparent electrode 75 and the upper part transparent electrode 76 were contacted using a finger, a pen, 
etc., a lateral position is detectable. 

[0086]It is the same as that of the case where the position of a graphic display transverse direction is detected on the other 
hand when detecting the position of a graphic display lengthwise direction, is in the state which made the upper part transparent 
electrode 76 equipotential altogether, and sets up by impressing predetermined voltage to each wiring 81 of the lower substrate 
71 have the potential from which each bottom transparent electrode 75 differs. And since the voltage detected changes with 
parts in which the bottom transparent electrode 75 and the upper part transparent electrode 76 were contacted using a finger, a 
pen, etc., the position of a lengthwise direction is detectable. 

[0087]By detecting the position of a transverse direction and a lengthwise direction as mentioned above, the position 
(coordinates) of the part in which the bottom transparent electrode 75 and the upper part transparent electrode 76 were 
contacted using a finger, a pen, etc. is detectable. However, unlike an analog form, a detecting position is possible only to the 
crossing portion of the bottom transparent electrode 75 and the upper part transparent electrode 76. 

[0088]This invention is applicable also to the touch panel 70 which used the resistance contact method of such a digital system, 
The detailed heights of a predetermined pattern are formed in the internal surface of the lower substrate 71 and the upper side 
board 72 like a 1st embodiment. The shape of the internal surface of the lower substrate 71 and the upper side board 72 in which 
heights were formed is met, The composition which forms the bottom transparent electrode 75 and the upper part transparent 
electrode 76 in stripe shape. Or what is necessary is just to adopt either of the composition of forming the bottom transparent 
electrode 75 of the stripe shape possessing the detailed heights of a predetermined pattern and the upper part transparent 
electrode 76 in the surface of the flat lower substrate 71 and the upper side board 72 like a 2nd embodiment. 
[0089]And the same effect as a 1st and 2nd embodiment can be acquired by adopting such composition. That is, reflection of the 
light in the interface of an air layer and the bottom transparent electrode 75 (upper part transparent electrode 76) can be 
reduced, and the touch panel 70 using the resistance contact method of the digital system with high light transmittance can be 
provided. 

[0090]Although the line width of the bottom transparent electrode 75 and the upper part transparent electrode 76 is mum order, 
it receives. The size of the heights formed in the internal surface of the internal surface of the lower substrate 71 and the upper 
side board 72 or the bottom transparent electrode 75, and the upper part transparent electrode 76 is nm order, and very detailed 
to the line width of the bottom transparent electrode 75 and the upper part transparent electrode 76. 

[0091]As mentioned above, although only the touch panel using a resistance contact method was explained in the 1st - a 3rd 
embodiment, this invention is not limited to this, and if this invention is a touch panel of the structure where the air layer and the 
transparent electrode have touched, it is applicable [ this invention ] to the touch panel of what kind of structure. As touch 
panels other than the resistance contact method of the structure where the air layer and the transparent electrode have 
touched, the touch panel of a capacitive sensing method can specifically be mentioned. 

[0092]Hereafter, the structure of the touch panel using a capacitive sensing method and the principle of a detecting position are 
explained briefly. The structure of the touch panel using a capacitive sensing method. It is what has the same structure as the 
touch panel using the resistance contact method of the digital system. The bottom transparent electrode of stripe shape and an 
upper part transparent electrode are respectively formed in the internal surface of the lower substrate and upper side board by 
which pinched the air layer and the placed opposite was carried out, and the bottom transparent electrode and the upper part 
transparent electrode are formed in the direction which crosses mutually. 

[0093]In the touch panel of a capacitive sensing method, fixed electric capacity is held between the bottom transparent 
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electrode and the upper part transparent electrode, if a finger describes the surface of an upper side board, a human body will 
serve as a ground, an electric charge will be drawn, and electric capacity will change. It is characterized by performing a 
detecting position by detecting this electric capacity, and in a resistance contact method. Since a detecting position can be 
performed to having inputted by changing an upper side board using a finger, a pen, etc., without changing an upper side board in 
a capacitive sensing method, while a pen for exclusive use etc. are unnecessary, When a finger etc. are continuously moved on a 
screen, it is possible to also detect the locus. 

[0094]As this invention can be applied also to the touch panel of such a capacitive sensing method and the 1 st - a 3rd 
embodiment explained, The detailed heights of a predetermined pattern are formed in the internal surface of a lower substrate 
and an upper side board, Along with the shape of the internal surface of the lower substrate and the upper side board in which 
heights were formed, to stripe shape, a bottom transparent electrode, What is necessary is just to adopt either of the 
composition of forming the bottom transparent electrode of the stripe shape possessing the detailed heights of a predetermined 
pattern and an upper part transparent electrode in the surface of the composition which forms an upper part transparent 
electrode or a flat lower substrate, and an upper side board. 

[0095]And the 1 st - the same effect as a 3rd embodiment can be acquired by adopting such composition. That is, reflection of 
the light in the interface of an air layer and a bottom transparent electrode (upper part transparent electrode) can be reduced, 
and the touch panel of a capacitive sensing method with high light transmittance can be provided. 

[0096]If it has the structure of providing a transparent electrode in the four corners on one substrate, voltage is impressed to 
each transparent electrode provided in four corners and a finger etc. contact an electrode, Also about the electric capacity 
connection type of the analog type which performs a detecting position to inter-electrode using the current according to 
positions, such as a finger, flowing, the reflectance of the light in the interface of a transparent electrode and an air layer can be 
reduced, and a touch panel with high light transmittance can be provided. 
[0097] 

[Example](EXAMPLE) The substrate which consists of polycarbonate (PC) by which the heights of detailed a large number were 
formed in the surface was produced, along the surface of a substrate in which much heights were formed, all over almost, the 
transparent electrode which consists of an indium stannic acid ghost whose thickness is about 70 nm was formed, and while 
produced the substrate with a transparent electrode. 

[0098]Making shape of each heights truncated four-sided pyramidical, the square whose length of one side of a pars basilaris 
ossis occipitalis is 100 nm, the square whose length of one side of a head is 40 nm, and height were 100 nm. Heights were 
periodically formed in the pitch same for the two way types which intersect perpendicularly, and matrix form was made to 
arrange heights as a whole in the surface of a substrate. The pitch of heights was 1 20 nm. 

[0099](Conventional example) The substrate with a transparent electrode was produced like the example using the flat substrate 
except having formed the flat transparent electrode in the surface of one of these. 

[0100]The substrate with a transparent electrode obtained in the example and the conventional example was evaluated. The 
place which measured the reflectance of the light in the transparent electrode surface when it irradiates with light with a 
wavelength of 400-700 nm from the transparent electrode side to each substrate with a transparent electrode which was able to 
be obtained, In the example, to having been 6%, it is 12% and it became clear by the conventional example that reflection of the 
light in the interface of air and a transparent electrode could be reduced by forming unevenness of predetermined shape in the 
transparent electrode surface in a pitch smaller than the wavelength of visible light. 
[0101] 

[Effect of the Invention]As explained above, in the touch panel of this invention, at least one surface was considered as the 
composition currently formed by two or more heights formed in an abbreviated period in the pitch smaller than the wavelength of 
a light range among the transparent electrodes of a couple. 

[0102]By adopting the above composition, the reflection and diffraction of light in the interface of an air layer and a transparent 
electrode can be reduced, and the touch panel of a resistance contact method or a capacitive sensing method with high light 
transmittance can be provided. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 is an exploded perspective view showing the entire structure of the touch panel of a 1st embodiment 
concerning this invention. 

[Drawing 2jDrawing 2 is a top view showing the entire structure of the touch panel of a 1st embodiment concerning this 
invention. 

[Drawing 3]Drawing 3 is the partial decomposition perspective view which expanded the touch panel of a 1st embodiment 
concerning this invention. 

[Drawing 4]Drawing 4 is the fragmentary sectional view which expanded the touch panel of a 1 st embodiment concerning this 
invention. 

[Drawing 5]ln a 1st embodiment concerning this invention, drawing 5 is a figure for explaining that change of the effectual 
refractive index between an air layer and the outside surface of a substrate is eased by forming unevenness in the internal 
surface of a transparent electrode. 

[Drawing 6] ln a 1 st embodiment concerning this invention, drawing 6 is a top view showing the pattern of others of heights. 
[Drawing 7 ]Drawing 7 (a) In a 1st embodiment concerning this invention, - (h) is a perspective view showing the example of the 
shape of others of heights. 

[Drawing 8 ]Drawing 8 is the partial decomposition perspective view which expanded the touch panel of a 2nd embodiment 
concerning this invention. 

[Drawing 9]Drawing 9 is a fragmentary sectional view showing the structure of the touch panel of a 2nd embodiment concerning 
this invention. 

[Drawing 10]Drawing 10 is a top view showing the entire structure of the touch panel of a 3rd embodiment concerning this 
invention. 

[PiawhngJ 1^ an exploded perspective view showing the structure of the conventional touch panel. 

[Description of Notations] 

10, 50, and 70 Touch panel 

11, 51, and 71 Lower substrate 

12, 52, and 72 Upper side board 

13 Air layer 

14 Spacer 

15, 55, and 75 Bottom transparent electrode 

16, 56, and 76 Upper part transparent electrode 
21 and 22 Heights 

21 A and 22A Pars basilaris ossis occipitalis of heights 
21 B and 22B Head of heights 
61 and 62 Heights 

61 A and 62A Pars basilaris ossis occipitalis of heights 
61 B and 62B Head of heights 
PI, P2, and P3 Pitch of heights 
P4, P5, and P6 Pitch of heights 
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DRAWINGS 



[Drawing 11 




[Drawing 21 




[Drawing 4] 
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»«*m3£IIIPB**^T»lRlEB**fe«Jfi*»*«l3fi 
40 [0 0 0 4] JKT, HI HCB^T, T±a<f^(0 

mm&imzmwctv+i^iv-zmt lt. ^*© 

*y^/t*/U©«JSlco^TlBmtc3iWr*. Hi 1 

7^- □ ^a©fisaatt*3*ffli^c«e*©* y ^ 

/\°^.;H oo©«J6*sr»«B8l«BI?**. 
[0 0 0 5] HI 1 Kg?-r«t-5lC» Jyf/^iHOO 
tCfcl^-n*, TffliJ*«1 0 1 <t±ffiiJSSl 0 2£#ffi*l 
1 WHS) *^LTmSIBH**^T»lRlE«*tU 
TfJS«1 0 1 % ±HS«il 0 2©W«®(cti, 

50 0 5, ±fi!l3««Sl 0 6tffiO£1XTVZo ffiJnffifet! 



#IH2002-287902 



3 

As$ttl^fc9y?/f*jH OOTlis ±fflS£l 0 2 
y 5 7 -r ;U£«0Rl»tt*rr *S45fr Sfll 

t(C*y, #ELfc«B*r©±fflW61 0 2*SfB*-tL 
TfflaniMSl 0 5 £±fij3£«&1 0 6£*SM** 

TV*. 
[0006] 

msm^ r^iu^omm^ w>n%m io 

SS^fflffc* y 5 1 / {*;l/£;Rffi/ <*;WfiE©SSS«© 
9V\°*;U©±ffliJS&KAItLfc^ iffiMM, SJS 

[0 0 0 7] LtfLfctfS* £4Cll©J18r*li 1 ?*S 
©fc»U aigm©JB8r*(£ 1 . 9 7gflE£:*£L\, 
^©fctt. S^£a««&£©Jl&r*©£tt:&BL 

ffi*lfrSai¥3WIteA*rr*3k S^ttaWI 20 

m& z^nmiz Am zxt>\ ammosis &9lm 
tmwnmtcDW®) T-sirrso zmz&v, 

[0 0 0 8] E©RWI*iB»r*fca&UU -*f 

J-y-^ii^tcti, agWI£iS[c£tt-3K©£a*€filEut 
?-3E£:tfT**3fc©©» jRlrtfcSG&tf«£U *y 30 

[0009] *C7?» *awttc©«fcdain»jc«*T 

&&h.fc<E»©'?£y« ££UI£ailimi£©JiW;:£l* 
[0 0 1 0] 

t±x m£©IHW**ttTWlSEB*ftfcH&©*Ki:» 40 
iiiK— ft©®K©l*3SEfc#4i?rJ£©/ - >£*T Lfc 

t>-*©*EW\ Rra3^6««o«*<fc y/j^^tf y ^t- 

BSWftlEJBflE* ftfc*R©i&ET»«S*iTV* C £ 
[0 0 1 1] aigmaaEKBEfflnKIEiatKKl 

Eisfr*^ i3«3fctt©»«<fc y t'j^i^try t-tbsji 

JHBT»EI*^lHfflf**i*316*fi«U SBHAICSI 50 



4 

[0 0 1 2] Sfcv HUlB£bgPl*. tuf3ilg|5©JSEfr£>8l 

[00 1 3] C©J:3£&a8©JgK£ft£?~3C£J: 
y. a«E£»fi©*l*ffl£:©nfca3i^ ^3tbn«Ji 

t\ J: y fflSEJitiswwi4©iiiirM)fii*^ig»r€fi 

[0014] *lt» ffi!e£i» iJEiaasofflsffi^s 

KBWCMJ-T1IKWIE«< ftStffl^ i3Ei2i9©l£E 
SEBWcfr WTBWSWfctt < ft«fc©#2* U\ ft 
ttWftJBtti LTtt, «^tt**^ttitttT** 4: <fc 

[0 0 15] MfBii£fc©il« '>^<<!: i £.-* 

[0 0 16] i!!i»*-*|RlU:©*BH»!«ttBflSLfcJi 

OlNTtti!!ifflfl!>Hfflill5fi(£ «fcSi»*SW-K < l^fc46> 
*©E3Wc:U*Ttt£«l£:aW«S£:©iWffiT*©EI* 

fcBJSJHttfcEjy** C ^TffiMTS u t&T*ZZa 
[0 0 17] $fcs HEHR©i!!i8©£'>?& 1 0 n 

m~ 2 0 0 n mT'$5 C <h#23: U\ 
[0 0 18] $fcx iaEttft©i!!i8& Mf3-*f©aB.§ 

[0 0 19] *-©Jf£ti, -tt©3<Hre©&B(i:$J$ 
*ftfc*R©i!!ieW*x H-/^-yWBJ8*nTJ:<» 
-S*©iiWWi©aiiilcJBriE*nrc«B»©OfiiJa:s 
leu**/ w - >T»a* nr t J: i\ 

[0020] sf c . mBamt. mmmm^m^emz 

[00 2 1] S/iiv KJIB— »©aW««BlCs 1313— » 

©aw«aiB©iBHi*«i«-r sx^— y— *wt* c <t 

[0 0 2 2] ^LTv c©*y^yt*;Wi, T-faVft 
5 IHi t5 ( * /U735e©fifiT;SM73 ^© * y ^/ \°* 
;k *fett»«Sa3SriC©* y^/<*/UT*oTtiJ: 

[0 0 2 3] *%«©«?tt«(t« *yf/»il**r 
5tfllBT*-3T 4 luE^y^/\ 0 #./Ui, T*tt»« 
4, HKT*l!!»SU:Bf3£©miH**^T»lRlB«*nRr 
«tt©A73ffliJ»«<!:, S9ET*aSfi©l*3*iiifcmJE©/ \° 
^ - > C* L fcTHMBa W Wi 4 . tuIB A73ffliJ»«© ft 
MIBTWfflaB^«SlcStf LTm^©P^Pi : &£tt 
T^IrIEB* *Uffl£©/t* - V*^ Lrctuf3A7DffliJa^ 

«s<!:=&«^> mBTmmmmmmtmKxmmmm 



(4) 
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[0 0 2 4] CO^^HttO^y^/t^yWCfetNTt.. 
[0 0 2 5] 

[0026] ran mm&m m i ~n 4 ics^t. 

SC*ffll' k fc*y^/<*;l/fl!)lllJHEOl^TBWr*. 

[0 0 2 7] HI tt**JBBIK!D5t.y^/t*;K0^#« 
££/^-f #8f£4*lEk El 2 «v */t*/U 

*/l/€Sta Lfcffl#»»*HiBk El 4 U*£ft7Bfl84) * 

[0 0 2 8] H 2 vtVOM/© 
TflMHfii:±ffliaHS4:**¥*lRllc-r6 U ±fl9S4Sflij 
frS JE7c<>:£<D¥EEU El 3 te*HteJ&fg<D2 -y *A°* 

[0 0 2 9] HK H2fc5iT«fcdlC, **SBBB®* 

7</l//x«©jg3tttWfi*l»6«:«TffiHHfi1 

7Xf y * 7 <r /l/Z**©»3fctt£r*- 5 1 i 4b fcpTSItt 

Si 2£D^Mctis #4* ^*<tt.«^>WcJ: 

Wfc1»fffr5a*TfljaE«ai 5, ±HH3^«S1 6 
#JBJ*&flTl^S. 
[0030] * tcs El 2 tojvT <fc 3 fc, TfflOSI^ttfiS 1 
5©H5l±«£B!f»TttttB3«3 1 , 3 2lc**l«l» 

3 3, BAfc^ftWiftttStiTVS. *H8fcfl5 
ftltcfc^T^ *y*/t*/H 0<D±ffliJ®£1 2ffl#A 
13%9L TffliJSSl HH#*V7VfcM/1 0?i^l 

[00 3 1] TffiSSl 1 <h±ffl«Sl 2 4>Afta«tt 

flg|?2 U 2 2A«*tlTfcUs Tffl)39?Wi1 5. 
±ffllS^«Sl 6 It. OflS2 1 * 2 2jfl^f&Sftfe"F« 
±fiiJS*51 2©W*E©JBtttc»-3TJBl8* 
ftTW. 002 1* 2 2tt, TflttKl 1 x ± 

fflStt 1 2 *>WfilBHU:Jt<8 LT?pg{cMT 
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fe^fciiv 11, EI2tcis^Tt*EI5v& : t»SLTV3o 
[0 0 3 2] £)g|52K 2 2£TffliJS«1 K ±W»S 
1 2£ttRft«fflS«te<fcyfll«LTfcJ:l\B { » A952 
K 2 2©JgfiKDg*lWMk-r*fci6lC» El 3, El 4 IE 
jjVfJcdfc. £bSI52K 2 2*TflHHfi1 K ±fflJ»£ 

1 2t— WBSW*C ijMKUV agP2 K 

2 2£TffliJgffi1 K ±MHE1 2tH«gfiEr**a 

tLxit. man. ^tmy^xf-y^y^^^mm 

LT(Wb*-£fcttl8?* M2K 2 2<DJt*->tm 

[0 0 3 3] TttSHWfl 5, ±«IS^«S1 6*WB 
IfcSftfcTfflHMSI 1 t±flBWfi'l 2£©WfilHH (T 
flMWfl 5i±ffliSW«ai 6£©IBPH) ttt/Jm 
8*?a&y. UAKmTJi:5Ks TWHE1 K ±«» 
£1 219 (Tfllflill 5. ±flJ£igWi1 6 Ffi) £ 

20 «S1 6£#»l!*UB:l\fc5lC» TfflHHWBBl 5, ± 
ffi»m@1 6?3Mt. TfflSSl K ±fi)S£l 2© 

—9—1 4i)«lfnTl^„ 
[0034] SBnaBMDfraftEl^fc* y 9V t*;U 1 0 T* 
liv Rraitt**r*±«IWSl 2**0*MBMBfrSS 

fiUSSl 2*SJg**» TfJiiB^mSl 5, ±«GiW« 
«1 6*Ktti*-e-SCtlc«J:y % ffiM*tH*f55E£tf 

30 [ 0 0 3 5 ] El 2 tC*-3tNT» V =f-l 

[0 0 3 6] HgM»*lPl©ffill*«ajr*Ji^lctt^ T 
fflijaR§mffil 5©^ffi*«WftlcLfc««?. ±IMNE 
12©E$|3 3, 3 4lCp/f^(7)mE^fflfip-ri.^<!:lCcJ; 

y, ±mmwnmi 6tmmj3foo>nBifiBi*mTz 

fill 5<!:±ffiiMB^«8ii 6tt»tti*-a-/fcliimtc*y« 

«a*n*«EtfR3a:*ct^5, ^(Ri©ffim^^ai 

40 [0 0 3 7] -7J, HgM8Wia©ffi«*ttffl"r*»^ 

H5Mii*-iRi©ffiii*siffi-ra»^ti^«T?*yx ± 

1 1 <DIB*I3 1 x 3 Hzpjj^iDmK^mt^^tlcj: 

Vs Tmmwnmi 5#H;s8WiRi©m&$HE*£-r5 

a 1 5 t±mmmnm 1 6 ^sa^-efciimi;: <t y » 
ttasftswEtfSftsc^j^Sv «wiRi©ffi«*«ffi 

[0 0 3 8] fit±©J:3lcLT«ISlRli:l8E&lRl©tt«* 

50 ttffirscitcfey* fiw?v»*/ii''T«awwf 1 
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5t±mmmmm-i e tzmm-z&rcmwm <m 

[0 0 3 9] TfflMffil K ±fJS«1 2©|*3 

mmicBi$*tirca%K2 i , 2 2<DBWktfiw-yiz 

[0 0 4 0] H4lc^-TJ:3{C, m*<D&W2 

U 2 2&0fttt-&#c{CJlM£ftTijyx ASP 2 1, 2 
2(Om^^^tl2 -\ 2 2 A, flgP2 K 2 2© 
SlgflS-^ft^tO 1 B, 2 2B£t%t. &&%12 1 

(2 2) © x TfflMH 1 Utlfflgl 2) ©fl-SiEK 10 
ttLT7j<¥£ft©^®«:b\ &flg|52 1 (2 2) <DjSSP 
2 1 A (2 2 A) fljfr65ia$2 18 (2 2 B) $J(C[p|tt 

[004 1] ftfc\ flg|?2 1 ©JSSB2 1 Ati«^M#J 
(S^TffliJ) ©^gR^A A352 1 <D^SP2 1 BtiA 

7J#ffl (H^±» ©ia^BT^, £*UoitLT, flgP 

2 2©|ggfl2 2AttA7*gffiiJ (HaihffiD 

y. &m2om®i2 2BitmMw.m (bsstad © 

[0 0 4 2] $/c, H3t^TcfcdtCs Tfflffl&1 K 20 

[0 0 4 3] Sfc» 2 2©HSW&lRl©tf«.y 

?PK BBS«»lRl<0t*y^P2» HiRtW&SrtKDey 
* P 3 «:» RlS3teBfl!)a« * *J t,/J\* < ttfc* ftTl^ 
5, <fc»J#*L<l*» i&aP2K 2 2<De'y^P1~P 
3£, qTffiy&MKOWSSS (ift4 5 0nm) ©1/5® 
SfilT£*3C£tfa£U\ *fe, M2 K 22© 30 
tfy*P 1 ~P 3l*/J\;£Wi£ftl\ft 1 Onm*Si 
Lfc«£fc«\ M2 1, 2 2<WBSciefl««»Kb-r* 
fc«6, CifiP2 1, 2 2©fcf>y? 1 P 1 ~P 3£1 Onm~ 
20 0nmlfl!it5Ci:#aSU\ ftfc\ Si5±(i 

S®1 6ffl©ffilittMm*-#--PSS©l«:3tU ASP 
2K 2 2©tf-yf 1 P 1 ~P 3t4nm*- ^-^ffttfC 
fMll&fc©&ftoTl^&. 
[0 0 4 4] *3teSB$B?«» C©<fc5fciU«3fctt©» 

fe'J^t^tfy^P 1 ~P 3T-BSJlffiWlCl35"J*tl 40 
fc^gMfflftfi,^ 1,22 «JUrr«TWHE 1 
K ±4IS£1 2©|*iaE©»«tC;SoTs TflBSW« 

ttcajucyb'hSftry^p 1 ~p 3 7-isjiffiWics 
[0045] Tflia^vai 5 (±ffl3&wf i 6) © 

AMf(cBJMttKQ9i!!i*&JftL&t*, £«U1 1 3fr 
STfflBSWWil 5 UJHaHWSI 6) (CA»f3ft 50 
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tf-y^P 1 ~P 3?ISJSJI8Mc|H|i0i€»tt*E£lc* 

sauii 3tTWsmmmi 5 ctiRiaimffi 

6) £©iWB?fiM^0SrSti«3fc*ffi«U T&Sffl 

mmi 5 ufflaumi 6) mm&tzmmm-z 

[0 0 4 6] LfctfoT* *SHI»&l8teJ:ftIf» ffiftJI 
1 3iTffiWIH 5 (±ffl391«&1 6) <h©Sffi 

iEfcw-*3t©Ei<HPE»r*ffla*r« c £#?**©■*> 
Jtt5aa*©att\ 7 7 ^-p^^©ffiSxSffl!*5e^ffl^fc 

[0 0 4 7] **J»B«?H\ "HHSfil U ± 
4BS&1 2©5R£(EOl*Ti!!iff 2 1 . 2 2 
dteLfc©?. AtttffflfrSAWU TflfiSHIffl 5 

iiB£«8i 1 6 SiBTfiW* ft*3fc©3K£*ffi*-r * C £ 

[0 0 4 8] ft TflStfM 1 x ±fflM£ 
1 2©jR*lCO^TflgP2 1 v 2 2*Bf$,T5m-&im 
£**i*fc©?ttft<* TffliJSlSI K ±ffliJMS1 2© 

tfntf«fct\ c©«fc5ft«flc*«fflr«ctfc«fey» 

*l«^©d"6'>ft< tti-**ffiKr*Ci<j<?**. 
[0 0 4 9] tits ASP2K 2 2^-*(qJtC©^B§g| 

T«^t^fi7 l 6tC-p^Tlii!igP2 1 » 2 2©Jlffi^ii^ 

irair*ctfl«T*ft^fca&s eni 3<tT«B^n 

Hi 5 UffiSMSl 6) t©ffHTfflJEI*^lH»r* 
fi»r*Ctfl«T»*ftl^ *Slfifefl5«T*tt, ASP2 
K 2 2*ieSE-r*-*lRl*$t?=*lRHC|pl^T«5aiB 
WtcE5U*1i*«Wi«»ffl Lfc©T\ T^T©^!^ 

ico^rawii 3iTfliaw«si 5 ctflisims 

1 6) t©ffiBT»©KI^PlHltff*fi»r*Ci:#T* 

[0 0 5 0] *etCs *SEJWBI8-Ptt» =&flSI52 1 (2 
2) ©, TffliJ*t51 1 (±fflS*51 2) ©ft«®KS>f L 
T?J<¥7Dr(R)©Br®«^s =&i£hg|52 1 (2 2) ©ISSI52 1 
A (2 2 A) mfr5m$2 1 B (2 2B) ffliJtClRjltTjl 
«ft(C/J\*<ft*J:3KRSLfc. C©J:3lC§iag|52 
1 (2 2) EtJcUv ^mi1 3<!:T 

tHHRI 1 (±ffliJ»«l 2) ©^*ffii:©m»c*^T, 
*»WftfflSf**ft^6* 1 lEafb*-&*CttfT**© 

t\ ct^sn 3tTfliaifi«ai 5 (±fig»^«a 

1 6) t©JHB-W)fii^PlHWf«9Sr*CttfT* 
[005 1] C©Ct*H5lC*rJ^Tffi*(CttWr 

ttffl«i:ja^wi©jiasf*©su:tt«mafat«?** 



#^2002-287902 



9 

/mmmmtmztZo msa. mmzmto&&&m 

[0 0 5 2] m5\,C7r;T£olc. ^miOS»T*ti1T 

&T%mH?te i s das* VTmoywsi/mmnmcodi- 
ftfttetzmiiH-eiz n 7?&z<mz$}u ftawjMJti 

km®™ ASP <!: <»: #S£ L rctt<g-?25 £ 
1 e fcy i fe.^*< n«i:yt,'jN*lMimi;SSo T&fr-S. 

1 mz&mzmt? ztj\ mfc/mwn®<o%wfc 
a^©iagi5^ig^5 3 1 tt j: y , zmtrnfa/mmw. 

4tt*£<£3<J:-3UMU *#iW&E#r*©glb£ 

[oo5 3] * etc a®coBm*mmBM(D&oK 

M&tttTZZtlz&V, ^©fl-SlSttttLTTkW 

t&mvmmtcDikmzmmmzmtz c tu-c 

SS©7\ £SJl£fi&©ftSl®<h©P£©ii$&tt&JS#r 

[0 0 5 4] TfflSfel 1 (± 

4NHS1 2) ©F*3*HlCfc^T^ AS 2 1 (2 2) «B 

(±fiJS*51 2) ©S«Bifc33l,^ '>S<tt,-*(p] 

*-?«R©iSi»«&a-r *«Wc t i^&s; 

[0055] *aawBiiT»wwLfctt«.©iaaw)/w- 
> t LTitfflxitm 6 tt^r <fc o w & ->%mifz z. 

tmS. H6tiTffll££l 1 UffllSftl 2) 
S3 2 1 (2 2) «fr£t!/c¥®[lT\ ASP 2 1 (2 2) 
tt*©JSffi©#*H5iLTl»3. C©»&tctiH5M«*-' 

(2 2) fltKSUStlT^*. 

[0 0 5 6] S/is *S6SBB«T«» £ig|32 1 <tCgP2 
ft**>©?fcl:&<, flgl?2 1 i£,g|52 2 tW:Jlft«7t* 

[0057] ttc. *mffimmicis^Tit. asm 
(22) toBVtftwmmisviZ'&zM&iz-o^TQfrm 
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BLfetf, *f8EttEftfcH£*ft3fc©rW:ftl\, T 

1 3tTflHS«1 1 (±ffliJS®1 2) ©ftSt®,*:©?^ 
It, 3£i0i»2 1 (2 2) jb«-f SJffcJ&S 

U 3iT«IWfi1 1 (±«Wfi1 2) ©fl* 

£*l&±r3C£tf?*fttfJ:l*©T\ fl»2 1 (2 
2) C^ttl^^5ittT*$^TtJ:t\ 
[0 0 5 8] ft/cU flg|?2 1 (2 2) ©, TAKES 1 
10 1 CtfflSfil 2) ©^«Hlt»LT*¥^rRl©BTS» 
6\ 10)352 1 (2 2) ©Jgg|52 1 A (2 2 A) fl)^6R 
SP2 1 B (2 2B) flHciattTBtfSttXW:a««K'Jx* 

ftflWttrtili. SftUII 3iTfiJ»«l 1 (±fflij»« 
1 2) ©fl*Ii£©|ffllE*l*T» 5tttftftJBffi*#ft* 

ic«fbr s c <t y isihr s e <t » t«b^« 
si 5 (±ffl^m@i 6) ©affl-w&MDEftreEWf 

[0 0 5 9] #tt. *H«i^©J:3lc> a§l?2 1 (2 
20 2) ©JS352 1 A (2 2 A) ffl^6ffiS2 1 B (2 2 

b ) mizfairzmmmz'i^ <t^^o izw&t z z. £ 
ic<ty. msmi i£Tmmm i chflissi 2) © 

fb***ct*<T**x Tfj^mei 5 (±mm.mmm 
1 6) ©ajiBTo^osi^iHisfsjcyfistrsct^ 

[0 0 6 0] J-XTv U7 (a) ~ (h) ttg^Ts * 

*jB^»?RWLfew»©ia»2i (22) <mm>* 

30 [0 06 1] fig|52 1 (2 2) ©Jgtttt, 07 (a) tt 
«fel\ *fc» £bSP2 1 (2 2) ©fl$«li, H7 (b) tt 
(22) ©algl5fiJ©Mtill7' (c) It^fcfcdtt, mm 

SoTfc«fcl\ Sfc, flfiPZI (2 2) ©JJJtttix 117 
(d) % (e) s (f) tt^-r<fc3tt, QflltK. 

[0062] H7 (a) ~ (f) tt, flg|52 1 (2 2) 

(Dmmm^mmit^mmnzmtTmmmz']^ < s 

40 S«fc5ltlS^LfcJi^©Jg«ff!IT*S5*V aSP 2 1 (2 
2) ©JEtttk H7 (g) , (h) tt^-r<fc5tC, JSE 

*©Rft*Egfta»*^(ina«*aaa*«fex k® 

^£ig|52 1 (2 2) ©)ftg|?2 1 A (2 2 A) »65l 

»2 1 b (22B) imzmrz®mmz>}^<%;%£o 

[006 3] [ft 2 HfflftE] ^lt, *%«C:ffi«ft 2 
*Sfe«tt©7^- □ ^^©ffilnSM^iC^ffl^fc^ y 
/t*/b©«JfilcotNTKWr*. 

[0064] *^)!ifl5XI©^ » t^;l/©S«tt»»ft 

so i iiffi^xit pairs y . ft 1 sa»ga?tt» »«©^ 
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ftftrns©/ - i2i8i:« Aff-r 33««s&Bj&r 

MBMOt y *i&lM>£tmatM 1 Hffifl5<i?0 
1^ H2 teg* Lfcfc®£IS— HaittlWr 

[0 0 6 5] 08, 09lcS^T, *$tt&flg0)*y 

hJ6l*JBB!B©BI3» 04ldttJ£-f30?*y, 08 

EH?**, H8tt*il!BBIBffl*y^/<*iI/© 

effi^SB^mffitD^istitiiLT^-rMtm 09i±* 

HSfefl^©* y 3V \°*;U£0 8 <D B - B ' HUijBo ?« 
KU-c£#©»rffiBI?**. S*\ 08, 09Kfc^ 

«*ttU KB!ttl!fl&*-S. £fc, &0Kfc^Tl±, & 
Jl^Sfltt* * 0E±?ISfSRlS£&*ilgc7)*J £ <t T 5 fc 

[0 0 6 6] 08, 09lC/^-r<fedlC *$fi&gS4>* 
•y?/\°*/l/5 Otcfc^Ttt, ¥fflfc"FflMHR5 1 £±H 

LT, TffliJ»*55 1 , ±fflij*«5 KDftmmwts <Mt 

6 2«Afltr«Tfl)S^*S5 5, ±flfi8««£5 6 A 1 ! 

[0 0 6 7] fcfc, Tffi®&5 1 , ±ffli]S*55 2, Tffi 
ai^«@5 5, ±flGS^«S5 6<WHtiJHl &tt&flg 
tl^«?**0?RWtt*ISr*. £/c, *&SmK 
%>^T$>mimMBm£\5\mic, *y*-/fcM>5 0<D± 
5 2 ffltf Afc*ffik Tffl**£ 5 1 ffitf* y ^/ 1» 

;u 5 o *«A*aa^UMit r*. 

[0 0 6 8] Tfll3B«S5 5, ±fJSB^m®5 6<DF»g 
«iSlC^I«*ftfciaW6 1 , 6 2 Itm 1 SNBBBlC&kt 

[0069] r&fc-s, 08(c^-r<fc3tc iB^oiaap 
6i, 6 2(i, %-\mmmm(D&$vtmm^ wnm-s 

ttlCJBJSBS-tlTfey, ASP 6 1* 6 2fl>JSW**ft?ft 
6 1 A, 6 2 A, 6 2c7)^g|5^^-n ; vfn6 1 

B, 6 2B^-r*<!:, #fl§|56 1 (6 2) c7), TffliJSt5 
5 1 (±ffl**55 2) ©«EfcttLT#¥:frlRl©»rE» 
A\ §flg|?6 1 (6 2) ©JS956 1 A (6 2 A) «fr5 
HnP6 1 B (6 2B) ftfcftl??2ttntt:/h$<tt«J: 

[0 0 7 0] &*>, (11356 1 c7»6 1 Ati«^BffllJ 
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(H5THB0) «BWW5y» ASP6 1 c7)slg|56 1 BtiA 
7D#ffliJ ®^±» 0)Sg|5?**o cnic^LT, afls 

6 2c7)Jgg|56 2AttA7J#<ll (0^±» ©«»?* 
y, iS)ffi6 20)£8B6 2B{i«CT&Bfflj (0^T» <0 
SSS&?*So 

[00 7 1] £/c, 08loxvfJ:^ie, TfflSBWis 
5, ±fflia8Wmi5 60rtaEU:fcL^ fi«6 1. 6 

2 (*& 1 masmnemt wmc. wmzfo £ 0^ 

7a[^OB3Sr*-*f^Stf0^»73lR|c7)E:73lRltC|Pltt 

[0 0 7 2] $fc, flg|5 
6 1, 6 2<7)0^7j[R]COfc: o -y^P4, HaUSfc&lRlOfcf 
•y^P5, 0^144673 lRl(7)^-y^P 6 ti, rT413^S!<OS 

*«tyt>'h*<«s**iT^*. cty»*L<ti, asp 

61, 6 2c7)e'y9 1 P4~P6^, RTOftttOSS&S 
($!)4 5 0nm) ©l/SSfittTtTSCttfSSL 
l\ £fc, flg|56 1 , 6 2(Dtf-y5 1 P4~P6ti/J^^ 
li^Sl^V 1 0 n m*3tt LfcJf^lCtt* fiSP6 1, 
20 6 2<m&I&tf&SMttZtctb* flSP6 1 , 6 2c7)t° 
•y5 1 P4~P6^1 0 nm~2 0 0 nmWi&tTZZt 
imtE Ll\ Sfc, 0E±l±K3iLTIBKL?^5*\ 

Tffli liiwn© 5 5 , ±®mwnm 5 6 fiose^* ^ m * 

-4f-?**©lC»U fiSI56 1, 62fl)t!'yfP4~ 
P 61* n m^l— 4f-t#)ISlC«BI*ti©t4-3T^*. 

[0073] *mimxmt* c<t>j:3ic, spasTW 

S455 1, ±«Kffi5 2c7)F , gSElc, RT4i3%lia)SAJ: 
yt'jMjf^tf-y^P 4~P 6?BH»3WlcE5>J#illfc* 

ftottfliftaffie 1 , 6 2«nfsr%Tfi)3i»«S5 

30 5 , ±ffi|»««S 5 6 *&tiLTZimt Lfco 

[0 0 7 4] C©J:5&lffi&£aUBT5C£lcJ:-3T 

ajt«©afij:y t,/jx*^tr*y^p 4~p 6?psmiww 

?, 3tTIIIill5 5 (±ffi««®5 

6) i0WE?J5W^lH]J/r*tl§3 l 6^gSL, 3"ciSji* 

[0 0 7 5] &*5, **«BBI8?tt % TESTES 5 

40 5, ±mmwm®5 6o>msizwTi}M6 u 62? 

^«S5 5SE?J5l>f*ft5^<i:, ^gMffliJ^etHIt 
±fta«W15 6$E?JxS^ft3ftc7)5tJ,75£ffi 
SC«t*«?*5o 
[0 0 7 6] S/c, ASI56 1 , 6 2 *|^IE<0*ISE 

Zm$.TZ>mMZ-OVTliiih&6 1 , 6 2 0}Effittfi« 

15 5 (±W^«iH5 6) tOf|lE?<Ofil^P0»f* 

so fijjfrsctfl 5 ?**^ *nsfe»«s?«, asi56 
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tcwz&ssm 1 3 tTmmwwms s (±mmmnm 

5 6) t<DRMTXDRm>mr*m*TZZ£tFlH* 

*o 

[0 0 7 7] ?eiC N *HJgff«t±, §fiSI56 1 (6 
2) <7X TASKS 1 (±«Sfi5 2) (DSSICMLT 
7k¥*lRl©BrSa*, &i!igP6 1 (6 2) <DJgSB6 1 A 

(6 2 A) fflfrSBlg|56 1 B (6 2 B) fflfcfaWTjilJJ 

(6 2) flwgtt*asr*ct«fcy» g*uii 3^tii 
s£5i (±uifi5 2) oMmtvmicis^i:. m 

t\ .fcuaftjii 3^Tfi)3mwi5 5 (±flm«a 
5 6) t©iwH?<ofiiw»iasr*fia-r*ct#r* 

*o 

[0 0 7 8] flgP6 K 6 2©/T3tt*>/\**->tt 

*HSfe^ffiTU«B^ L7>:t.©tC|ia3£* tlS feffl-pttft < » 

«fcy*iffrsc 

[0079] iM3 mmmm] 3Wc» *%hk«*£ 3 

[0080] ei 1 0 k*-2v?\ fcUffiflSte©* 

s. in 0 it^mmmmo) * y 5 1 / \**/KD£{*ffi5t 
iRitc-re u ±«i«t^#5jifc£s©¥EH?sy* 

> 1 *S6fl5ffiO0 2 icttfct 3H?«*. 

[0081] ^Js^ffiox^^yu^aoaEttStt^ 

*Bt\te*y*/t*j1/7 04)£*tf!&tt£l * gt2HSg 

mm(DTi-n ?&<D®mmmittm^tz* >y *i \**/u 

7 0m TWW&7 1 . ±ffliJS«7 2<DF'9i|®tC&>!7 

x h5f7 p «icT«ji0^«fiS7 5, ±ma^«a7 6* 
jBdWrftTfcy, Tfflyji0^mfii7 5, ±flj89§* 

[0 0 8 2] §T«ilS7 5, #±fl)Sn«SI7 6 

m«S7 5, &±fflaqim7 6€(c«toWBe**i* 

Jc-plcSoTV*., 

[0083] *HSfcflS!Rt7) £ y ^/ \°*/b 7 0 T'«\ 1R 
?S&*0Z\ ±fflM« 7 2 *RH*tt**rr ***(<: «fc y 

*yffEr*ctic«fey % ffELfcffiffi®±ffl»fi7 2 
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TflHMfttS7 5. ±ffllJW«®7 6^g 

«*■«** ctKiy, ttBttUCfrac^ffRragftflei 

lc&o"CV*<, 

[0084] J-XTv *£ffigflBQ* «> ?/ \°*/U 7 0 ©f£E 

[0 0 8 5] H5Mli£lRl©iffl£ttfflr T 
ffiaWW7 SSf^TWKfttcLfettffi-p* ±ffi9SK 
7 2©fc^8 2fc^j£©*E*a]l]n*"*C£fc<fcy* 
&±flfiHHI& 7 6 R&S <fc 5 KKJtt 

10 So *LT» ^^>fl£/WT«/l«@7 5<!;±ffi 

[0 0 8 6] -75s HS*«WlRl©ffill*ttffl-r«»d 

li. H^£ft0ffilI*«fflr*J§££0«Z*sy* ± 
«»E«ff7 6*T^T*TOU:Lfcttl87\ TffliJSK 

7 1 ©§i3$g8 1 icmsoMEsainirscttcjrys 
ftTflsoms 7 5 sft«»tt*s-r ««t 5 fcsjrr 

*o ^LT. ffi*^>**/l^TflliSI3«S7 5£±ffiiJ 
20 »W««7 6«!:*»lU*-B:fefflmtcJ:y. «ffl**i*W 

**o 

[0 0 8 7] J^©«fc3fcLT^fa£«£lp]fl!)ttE£ 

5 t±flogwsa7 6 1 -a:fc«moffiii (a 
*fty s T«i»»i«7 5 t±mmmmm7 e toism 

Lfctt#lc*t LTOfrffiBftlHtf^riE t & o TV*, 
[0 0 8 8] *BBttE0«fc?ft7 J 5>*/l/£3©fiJ^ 
30 «|*3*/1^7 > c*yf : /t*;U7 ofci>mmtz>z£&T> 
mi^«5»«l<h|PlttlC N ±ffi»ffi7 
2(7)F , gaffilCF/i^(7)/\^->(D«^i!ia5^JfML, O 
SP*»«L7 v cTfflWfi7 1 » ±fflB*57 2<0rt*iBOJB 
«tC»oTs Xh7^7«lCTWW7 5, ±fflS 

u««7 6*flaars«j& ^*uiS2Hi^«iti?i 

««C» ¥±1^^**57 1 s ±flJWE7 2©*IBfC, m 

so/ w -yoimsfea®* an-r*x h ^-r 7wt 
mmmmm 5, ±«i»««s7 6^^-r*^©^ 

40 [0 0 8 9] *LT\ C©Jr3*«fiE*»fflf*Ci:(:: 
cty. mu £2 5dJBBffi£H«©»»£»*EfctfT? 

**„ rftfe^x ffl«itTffliaw«S7 5 (±«iisw 

BS7 6) tOUijBlcfeJtS^OfiWtfiMr-SCtjB 5 

y 5 1 / 7 0 «a«r * c t tf 

[0 0 9 0] Tfliaw«B7 5» ±fiBiqiWi7 
1 x ±ffl««7 2CDF«g«®, £5lHiTlIlli7 

5, ±msmms7 6Qtom&K&atzi!&®* ! &i 

50 li n m*-^-T* V » TffiijaB/im@7 5 % ±i«« 
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[0091] tt±, Si ~E3£H0B«fcfe^TI*fiffi 
»s *5WI*ChlciHJe*ti*tiO - W*ft<, 

[0 0 9 2] J-XT> SMMSSteffll/^y^/fciW 

-rstcowj* LT»iRieB*ftfc-Fflij 
ra. ±fflBfflKmtmmztu Tmmmmmt±mm 

WWiittSt^tc3aiT*36Frt»5:»J**tiTi^*. 
[0 0 9 3] »B8»£j£©*y*/<*;l/?U\ TfBi 
WWii±fliSWWiiffllHIU:-ffifl!)WIM3tWiat* 

j|««ni|±7ilWiaHI$«A: 
[0 0 9 4] *«WttCO*3!9:#«SftSa«)*yf : 

/t*;nctafflf *ct««7?*, mi -»3*jbb«-p 

¥*IfcTffliJS1S. ±ffliJ*«5<D«Stt, pfH£<D/W-y<D 
[0 0 9 5] f LT> CO«l:5*«lfiB*a{ffl-r*CtJ£ 

J: y > n i ~m 3 &tt^tg£i3tt®aiiJii&$3 cttf-p 

*3„ £&B£Tfll&sill«« (±ffliJJiH^« 

[0 0 9 6] -tt<DS&±4)e9nic99ra%A 
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[0097] 

[uss^j] ohm) -soasaitEflMBa^Rroiaw/j 5 
raasnfc#y*-#*-h (pc) #sas»E«ft 

[0 0 9 8] &2iffiflWBttl*Hftil&tt£ U !£»»- 
10 mom* # 1 0 0 n m0jE3ff& E8W*-H©fi*#4 
0 n m©IE:£J& iftS'te 1 0 0 n mt Ltc 0 B4£<DSS 

icfc^Tv BBras&r s^i&ieh c t°y ?-?mmm 

It. figflfDtfyfHil 2 0nm<*:Lfc:o 

[0099] mjm ¥®.%mmmi\ %<d-150) 

LTs mmnmmmmimLtco 

[0100] mmm. ^mmizts^Tm^ntcmmmm 

W*S*EtEO^TIWB*!f -sfc. 400~700nm© 

xa£ y tr y ^th? jE©JBttfl>paia*»«r * 
c <t ic j: y v M&iMM&oMKc&tt&feosa* 

«BW* c itfTW ^ c t #«9! L/fc. 
[0101] 

30 RrtwtfBttoafijry'j^i^tfy^resaswtcjB 

[0 10 2] JX±©<fc5&«/fc6SB*-5E£lE«fcyv 
WfSCttfT?*, ^aii*©BC\ S6»M^CS% 

•So 

[HE©Bm^iK0^] 

[HI] 0 Hi. 1 y 

40 [H2] 02 it, *mmiz%%m i saBeiio* y 

[0 3] 0 3 (i % *^tt#^m 1 H)5fefl5^<D^ V ? 
[04] B4tt, mffiBMWvT 

[05] 0 5 it» *fm(z««m 1 llffif^5ffi^^:^5l^ 
50 [06] 06 ti, *^wic#5m 1 mmmmizn^ 
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5 5, 


7 5 






1 


6, 


56, 


76 




[H9] B99& 4^(cft«ff2JlttiBa«>*y7' 
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1 , 


2 2 
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1 A 


, 22A 




[Bio] ei 1 o it s *%wizm% 3 nmmm$ 


2 


1 B 


, 22B 






6 


K 


6 2 




1—1 nP 
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1 A 


, 62A 
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1 B 


v 62 
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1, 
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P 3 




1 0, 5 0, 7 0 Z-yfrfZlb 
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P5, 
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[HI] 
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132] 
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[H5] 



[06] 



7} 



'/{777A ~~Blfr35n 
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D n n n D o 
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